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Boston,  Mass.  -  Santa  Barbara,  Calif.  Las  Vegas, 


FIREBALL  CALCULATIONS  -  SHOT  HUMBOLDT 

1.0  INTRODUCTION 

Shot  Humboldt  was  a  thirty-foot  tower  shot  sponsored  by  LRL 
and  detonated  on  29  October  1958  in  Area  T-3V  of  the  Nevada  Test  Site 
at  0645  FST. 

The  fireball  yield  was  3.  3  tons  +  0.  3  ton.  , 

2.  0  CAMERA  INSTRUMENTATION  AND  OPERATION 

Photographic  coverage  of  fireball  growth  was  provided  by 

four  high-speed  Eastman  cameras,  two  each  at  Station  3-357  (Transpor- 

tainer  No.  3)  and  Station  3-358  (White  Truck  No.  2).  Two  Rapatronic 
✓ 

cameras  were  located  at  each  of  these  stations  to  record  early  fireball 
growth.  In  addition,  a  15,  000  frame-per-second  EG&G  Framing  camera 
was  used,  located  at  Station  3-358  (6  x  6  No.  1).  All  cameras  produced 
good  records  of  this  low-yield  tower  shot. 

Station  locations  together  with  burst  location  are  shown  in 
Figure  1.  Figure  2  is  a  summary  of  the  survey  data. 

3.0  RESULTS 

Application  of  phi- comparison  (EG&G  Report  No.  B-1869)  indicates 
a  yield  of  3.  3  tons  +  0.  3  ton  for  Shot  Humboldt. 

An  air  density  of  1. 097  grams  per  liter  was  used  in  the  yield 
calculations,  based  on  a  pressure  of  885  millibars,  a  temperature  of  7.  4°C, 
and  a  relative  humidity  of  46%  at  the  height  of  the  device  at  shot  time. 
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The  following  table  shows  the  comparison  shots  and  the 
Humboldt  yield  obtained  by  the  phi- comparison. 


Comparison  Shot 


Air  Drop 


Osage 
Ranger  A 
Buster  B 
Wasp 
Wasp’ 
Ranger  E 


Humboldt  Yield  (Tons) 


3.  35 
3.  17 
3.-20 
3.  41 
3-41 
3.  25 


Balloon 

Rushmore 

Hidalgo 

Lea 


3.  51 
3.  36 
3.46 


Tower 

3.  26 
3.  25 
3.  53 
3.  33 
3.  19 
3.  24 


W  =  3.  3  tons 


Post 

UK- 3 

Chaves 

Hornet 

Moth 

Quay 


Diameter  vs  time  and  phi  vs  time  plots  are  shown  in  Figs.  3  and  4 
The  following  data  sheets  are  included  for  each  film: 

a)  Photo  plan  and  Photo  Loading  Chart 

b)  Camera  Data  and  Calculation  Sheet 

c)  Diameter  Measurement  Sheet 

d;  E-102  Print-Out  Sheet  of  D,  t,  and  0 
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The  zero-frame  times  of  the  Eastman  and  Framing  camera 
records  were  determined  by  comparison  with  the  Rapatronic  diameter¬ 
time  data. 

Appendix  A  contains  photographic  examples  of  the  Humboldt 

fireball. 
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Table  I 


Hardtack  Phase  EL,  Humboldt 
Fireball  Camera  Distribution 


Station 

Camera 

Qualitative 

Functioning 

- v - - 

3-357 

E-33 

Record 

Transportainer  No.  3 

E-l 

Record 

R-34 

Record 

R-30 

Record 

3-358 

E-l  1 

Record 

White  Truck  No.  2 

E-5 

Record 

XR-3 

Record 

R-4 

Record 

3-358 

6  x  6  No.  1 

Framing 

Record 

Table  R 

Hardtack  Phase  II,  Humboldt 

« 

Average  Diameter  vs  Time 

Time  (m  sec) 

Diameter  (meters) 

0.  5 

10.  5 

1.  0 

13.  5 

1.  5 

15.  5 

2.  0 

17.  0 

2.  5 

18.  5 

3.  0 

19.  5 

3.  5 

20.  0 

4.  0 

21.  0 
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Hardtack  Phase  n,  Humboldt 
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PHOTO  LOADING  CHART 

STATION  J-SS g  WH/rf  M,  4  FVFNT  Ht/Mf tn/.n-r _ 
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REMARKS  ,*  Zfi/CJLUD£s  So  /Y,  HE/6^r  of1  /  ouf£/Z_ 


CAMERA  DATA  a  CALCULATIONS 


FILM  NOt  60794 


CAMERA  NO.  x/?- J 


STATION  NO.  k7'?JT*At' 2 TEST 


EQ.  AP. 


CALCULATED  &t:J£C 


DATE:  tz/f/ss 


A  (AIMING  POINT) 


CAMERA 


A.  R°/A  =  CBh  cos  a  cos  /3  +  (He  -  He)  sin  £ 


HORIZONTAL 

PROJECTION 


=  0°  00'  I  P-  0  ° 4S ' 


cos  a  =  /.  ooooo  cos  £=  0.9999/4 


CBh  -  2/63.9  m  sin  /5  =  0.0/3094 


CBh  COS  a  COS  fi  =  2/63.  7  AHsin£  =  0.23m 


B.  FOCAL  LENGTH  476.76  nnm  ( 774  69S) 


HB-  40S4 


AH*vf7  />=  /7.  4  m 


R°/A= 


C.  MAGNIFICATION  FACTOR  (meters/in.)  //S.z9 


D.  ZERO  TIME  CORRECTION  o./o  ***** 


EOGERTON,  GERMESHAUSEN ,  ft  GRIER,  INC. 


FILM  Na  607 9 S 


CAMERA  NO.  /?-  4 


CAMERA  DATA  a  CALCULATIONS 


STATION  W&3-3S8  * 


EQ.  AP. 


CALCULATED 


DATE:  72/// se 


A  (AIMING  POINT) 


CAMERA 


A.  R°/A~CBh  cos  a  cos  P  +  (Hb~Hc)  sin  p 


a-  o*oo( 

P  =  0*43' 

COS  a=  /.  OOOOO 

COS  £=  0.9999  14- 

CBh  -  7 163.  9  m 

sin  p  =  0. 013090 

CBh  COS  a  COS  p  =  2/6 3.7 m 

AH  sin >9  =  0.23  m 

HORIZONTAL 

PROJECTION 


B.  FOCAL  LENGTH  477.87  (773952) 


Hb-  4oS4 


Hc=  3  997  77 


AH  *=  S7 77  =  / 7.4  tt) 


R°/a= 


C.  MAGNIFICATION  FACTOR  (meters/in .)  //s.  03 


D.  ZERO  TIME  CORRECTION  3.  JS  /nsec.  3e/a.y 


EDGERTON,  GERMESHAUSEN ,  0  GRIER,  INC. 


CAMERA  DATA  a  CALCULATIONS 


FILM  NO.  60QS/ 

STATION  NO.  3-3S7 

CAMERA  NO.  77-34- 

EQ.  AP. 

DATE uz/f/se 


A  (AIMING  POINT) 


HORIZONTAL 

PROJECTION 


CAMERA 


R0/a  =  CBh  cos  a  cos  B  +  (Hb”Hc)  sin  & 


&=  0°  27' 


cos  a=  J.OOOOO  cos  /3  =  0.  99997 


GBh  =  2339.4  m  sin  /9  =  0.  00  7 SS 


CBh  cos  a  C0S/9=  2339.3  m  AH$in/3  =  0.00  m 


B.  FOCAL  LENGTH  479.03  mm  (77394s) 


-  0° 00 ' 


Hq-  f7 


Hr=  4o40  f7 


AH®  3  77  =  2.44  m 


R°/A= 


C.  MAGNIFICATION  FACTOR  (meters/in.)  /Z4.04- 


D.  ZERO  TIME  CORRECTION  0.99  msec  JcL 


EDGERTON,.  GERMESHAUSEN ,  S  GRIER,  INC. 


CAMERA  DATA  a  CALCULATIONS 


FILM  NOt  608S-Z 


CAMERA  NO.  /?-  30 


STATION 


EQ.  AP. 


JEST  Hom3o£d'. 


CALCULATED 


DATE:  zz/z/so 


A  (AIMING  POINT) 


CAMERA 


=  0  °  OO  ' 


COS  a  =  /,  00000 


A.  R%-CBh  cos  a  cos  0  +  (Hb  -  He)  sin  0 


0-  Oa  27' 


cos  0=  o.  49997 


CBh  =  313391±rn  Sin  0  =  0.  OQ  78^ 


CBh  COS  a  cos 0  =  2339^307  AH  sin/9  =  0.00  m 


B .  FOCAL  LENGTH  4  79.  3o  torn  (773  9S3) 


HORIZONTAL 

PROJECTION 


Hb-  4oS4  ft 


Hc=  4o46>  ft 


AH*  8ft=  2.44  m 


R 


C.  MAGNIFICATION  FACTOR  (meters /in.)  /  23.47 


D.  ZERO  TIME  CORRECTION  o .  os'  msec  c/e /a 


EDGERTON,  GERMESHAUSEN ,  8  GRIER.  INC. 


CAMERA  DATA  &  CALCULATIONS 


FILM  NO.  60 ass 


CAMERA  no  £-5 


STATION  NO.  3-3S8  TEST  homboidt 


EQ.  AP. 


CALCULATED  fiY Uec 


DATE:  /o/z9/s8 


A  (AIMING  POINT) 


CAMERA 


HORIZONTAL 

PROJECTION 


R°/A  =  CBh  cos  a  cos  $  +  (Hb  -  He)  sin  ft 


o°oo'  1  0°*^' 


COS  a=  1.00000  1  cos  ft  =  <7.  <7999/4- 


CBk*  2/63.9  m  I  Sin  ft  =  0^0/3090 


CBh  cos  a  COS ft  =  2/63- 7 m  A  H  sin  ft-  0..  Z3  rn 


B.  FOCAL  LENGTH  (8763 /z) 


Hr-  4  054  ft 


Hc=  39  9  7ft 


AH«  57ft=  /7'+  m 


nv. 


2/0 3.  93  m 


C.  MAGNIFICATION  FACTOR  (meters/in.)  2/9.  os 


D.  ZERO  TIME  CORRECTION  0./6  msec 


EOGERTON,  GERMESHAUSEN ,  ft  GRIER,  INC. 


CAMERA  DATA  &  CALCULATIONS 


FILM  NO.  608SS 


CAMERA  NO  £-5 


STATION  NO  Tlsa- 


EQ.  AP. 


EH 


TEST 


/ sva/soldt 


CALCULATED  & 


DATE:  /0/29/sa 


A  (AIMING  POINT) 


CAMERA 


>.  R^a-CBh  cos  a  cos  &  +  (HB  -  He)  sin  $_ 


»  Q'oo' _ 1=  ql±±L 

COS  a=  1.00000  COS  ft  =  <?.  9999/4- 

CBh=  2/63.7^ _ sin  =  0^0I301Q_ 

CBh  COS  a  COS  )9  =  2/63.7  m  AHsin/9  =  0_LZ3_m 


B.  FOCAL  LENGTH  ZSo.Z  mm  (8  763 /z) 


HORIZONTAL 

PROJECTION 


Hg-  40^4  _ 


HC-  3  9  9  7# 


AH*  J"7//  =  77.4  m 


C.  MAGNIFICATION  FACTOR  (meters /in.)  2/9.^ 


D.  ZERO  TIME  CORRECTION  0./6  mset 
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EOGERTON,  GERMESHAUSEN ,  ft  GRIER,  INC. 


DIAMETER  MEASUREMENTS 


60855 


SHOT  HUMBOLDT 


FILM  NO. 


FT.  80.  MB«*  Dx  T>2 


0 

29.00  0111 

0114 

1- 

0147 

0151 

2 

0173 

0180 

3 

0197 

0200 

4 

0214' 

0221 

5 

0230 

0233 

6 

0239 

0249 

7  . 

0248 

0254 

8 

0258 

0266 

9 

0268 

0271 

10 

0276 

0280 

U 

0284 

0282 

h 

0288. 

0294 

/ 1 3 
/  14 

0294' 

0300 

0298 

0305 

i 

t 


read  by  ggo  jec 


8.  53 


1  11.29:1 

[■rcreni 

IWPW1S 

wnmTi ■ 

17.  55 

18.  50 

\wnmim 

iwamm 

mmm 

21.07 

7T.  45 

22.  06 

\WEMm 

(m)  t  (m) 
ax 


0.  16 
0.  51 
0.  85 

1.  20 

1.  55 

1.  90 

2.  25 

2.  59 

2.  94 

3.  29 

3.  64 

3.  99 

4.  35 

4.  68 

5.  03 


TYPED  BY 


DATE  10/29/58  DATE 


REMARKS: 
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FIREBALL  CALCULATIONS 


SHOT 


HUMBOLDT 


FILM  NO. 


60855 
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D 

o 
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!  4  ~  f  6 

A 

i  ICO 

1  ?  38 

• 

“  i 

.  X 

'f  r* 

« 

0 

4  ?  3  c4 
^9  3  77 

13C5 

4 

X 

?0 

r 

*"7  4  a  cr 

.  I  <-*  _) 

1  6  4  9 

1 

c  cc 

P 80? 83 

17  "5 

1 

r\  "\ 

J 

~s 

8  r  7  3  1 

1  P-  c0 

?  25 

P 

Cl  ?  RO 

1  9  0  3 

p 

eg 

? 

C45  04 

1  9  ?5 

cj 

*■> 

O  ",  c  -7Q 

?  0  -i  3 

*7 

/■%  '"*> 

£"  > 

7 

Ole  0  9 

PI  c 7 

7T 

f  A 

C'  ** 

3 

0.4  7  r<2 

*7 

~  O 

"7 

0  f  ~  ce 

?  p  ^  f 

“5 

3 

093  71 

C7*4 

/  ^  1 

4 

rB 

* 

1  ]7  OQ 

-005 

C 

-? 

1  7C 

Int 

t2/5 

1 
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7  67.?  52 

147  79 

16245  - 

9  37  0  P 5 

1  4273 

1  8?  ?5 

1  0  7  56  26 

1  39  91 

4  3  R  3  3 

11916  4  2 

13S  38 
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1.6  1C?  07 
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1  ^  83  86 

17 ^  ?  4  1  r 

123  31 

1  4  70  24 

1  •?  OC5  58 

•  1  22  51 

1  54?  33 

.1  =•  c  39  P 1 

12141 

1  1  5  42 

1  c  r.  R  -  1  7 

1  1  9  74 
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CAMERA  DATA  &  CALCULATIONS 


FILM  NO.  6080 2 


CAMERA  NO.  £-33 


STATION  NO  3-35  7 


EQ.  AP. 


TEST  W(/m8oldt 


CALCULATED  *St-JEc 


DATE:  tz/t/sa 


CAMERA 


A  (AIMING  POINT) 


A.  R  %  =  CBh  cos  a  cos  ft  +  (HB  -Hc)  sin  ft 


COS  a  =  /.  OOOOO 


=  0*00'  rft  =  O*  27'' 


cos  ft=  0.  99'??  7 


CBs  =  233  9.4  m  1  sin  ft=  o.  Q078S 


CBh  COS  a  COS  ft  —  2339 .3  m  AH.sinft*  o.oom 


B.  FOCAL  LENGTH  3ot>.9ry?n  (73*701) 


HORIZONTAL 

PROJECTION 


Hr-  4054  ft 


AH*  8  49  =  2A4  m 


R°/a=  I  233  9.3  rr) 


C.  MAGNIFICATION  FACTOR  (meters/in.)  /93.6 


D.  ZERO  TIME  CORRECTION  0.0/  ms** 


EDGERTON,  GERMESHAUSEN ,  a  GRIER,  INC. 


DIAMETER  MEASUREMENTS 


SHOT 


HUMBOLDT 


FHH  KO.  60802 


kvA>:<*N;kMW3iil 


3?g 


48.  15 


0129 

0247 

0308 

0211 

0231 

0247 

0264 

0279 

0291 

0300 

0307 


0131 

0240 

0304 

0208 

0228 

0247 

0264 

0281 

0291 

0301 

0308 


5.  23 


12.  30 


14.  04 


9,  50 


o;i3 


20.  60 


HEAD  BY 


DATE 


10/29/58 


TYPED  BY 


DATE 


t  (ne) 


o.  01 

0.  40 
0.  78 
1.  17 
1.  55 

1.  94 

2.  33 

2.  71 

3.  10 
3.  48 
3.  87 


REMARKS: 


FIREBALL  CALCULATIONS 


SHOT  HUMBOLDT 


FILM  NO. 


60802 


DATE 


.  D 

t 

In  D 

5.?  3 

.01 

1.6  34  7  9 

9  79 

40  ■ 

2  281  73 

1  2  30 

78 

2  c09  55 

14  04 

1  17 

2  641  95 

1  c  78 

1  75 

2  733  14 

16  c5 

1  04  . 

?  806  46 

17  69 

2  33 

2  877  0  5 

IP.  76 

2  71 

2  °31 75 

1  9  r'Q 

7  10 

2  070  42 

20  13 

~  /  Q 
“■  _ > 

002  20 

20  60 

~  p? 

-*  02K  27 

Int 

t2/fe 

♦ 

4.606  no  _ 

.1  c90  64  - 

72.8  79 

016  21  - 

6 931 64 

1  41  27 

2  4 8  4  4  - 

905399 

135  85 

1  36  93 

1C  6.4?  84 

131  85 

4  38  33 

11916  42 

12906 

662  69 

13  035  33 

126  96 

84  5  79 

1  4  025  83 

126  12 

0  96  83 

1  4  399  65 

125  00 

1  131 39 

15  723  27  • 

12401 

1 24707 

16  4  67  95 

1  2  2  23 

1  ~  5  3  ? 

1  7  1  8?  07 

1  19  88 

CAMERA  DATA  a  CALCULATIONS 


FILM  NO.  608  03  STATION  NO.  TEST  CAICUUTED  \Si'-JEc_ 

CAMERA  no.  £-/  EQ.  AP.  1  DATE:  /*/'/**  _ 


A  (AIMING  POINT) 


CAMERA 


_  O  ^  ^  / 

=  O  00 


A.  R%  =  CBh  cos  a  cos  ft  +  (Hb  -He)  sin 


•/5=  -0°*'  _ _ 


COS  /9  =  /.  00000 


CBh  =  2 33_  9.4  m  ■ _  sin  /3  -  p.  Q_0_  / / £ 

AH  sin/3  =  a? 


B.  FOCAL  LENGTH  S4/.  6  (£733121 


HORIZONTAL 

PROJECTION 


Ho-  4054-  ft _ 


Hq=  4  04i?  ft _ 


AH*  8  ff  =  2.44  rn 


R% = 


C.  MAGNIFICATION  FACTOR  (meters /in.)  / fo 9.  7 


D.  ZERO  TIME  CORRECTION  0.  /  0  snjec 


-26- 


EDGERTON,  GERMESHAUSEN ,  8  GRIER,  INC. 


DIAMETER  KEASUKHOfTS 

flHOg  HUMBOLDT  K0’ - &2SliL 


READ  BY 
DATE 


plw  rh 

. -y:—?' '? ^  10/29/58 


TYPED  BY 


DATE 


REMARKS: 


FIREBALL  CALCULATIONS 


SHOT 


FILM  NO. 


6  0803 


DATE 


10  79 

13  05 

14  ?5 
1  5 

17  16 

1  p  23 
19  OB 

2  0  n  5 
00  30 


1.05 

1  53 

2  °1 
?  40 

2  73 

3  17 


1  o  p  p  A 
? ^78  ^6 

2  c  6  3  78 
?  698 °7 
2  770 1 5 
1 84255 

2  °03 11 
o  od  Q  ^6 
■?  ow  02 

3  .020 4  0 


2.302  ='l  - 
~*733  04  - 
1 50  75  - 
223  10 
4  38  6  5 
69  8  12 
875  39 
1  022  39 
1  1  53  73 
1 26700 


.3  081-19 

7  4  55  90 

9  4  1  4  80 

10  93345 

1  2  1  5?  73 

13  22137 

1419290 

15  052  47 

!  5  56  4  40 

•  ^  cqo 
i  •  >  /  a 


1  8*2  35 
1  44  71 
5  38  61 

-  ap 

1  31  26 
129  78 
1  28  44 
1  26  75 
126  38  \ 
.1  2349.  ' 
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CAMERA  DATA  ft 

CALCULATIONS 

'  V:  *  “ 

fo079Z 

«**«••*%*<  urJrMre  mux* 

STATION  NOT  3. 3 ss 

TEST  /Ji/AfSoL  DT~ 

CALCULATED  tofiJZc 

\  £-// 

EQ.  AP. 

omm/t/se 

V 

A  (AIMING  POINT) 

HORIZONTAL 

___ - T"  PROJECTION 

camer5T~^^”^ 

w  B 

=  CBw  COS  a  cos  B  +  (Hb-Hc)  Sin  0 

/ 

3°  2  9' 

Hb-  40S4  ft 

floooo 

COS  /3=  O.  999  9  6 

Hc=  3997  ft 

C  3  $  /D 

sin /9  s  o.ooS44 

AH*  S7  ft  -  /7.37m 

AHsin£=  o.  /  m 

P  H  1  ■■■ 

UNIFICATION  FACTOR  (meters /in.)  779.68 


TIME  CORRECTION 


msec 
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EDGERTON,  GERMESHAUSEN ,  8  GRIER,  INC. 


SHOT 


HUMBOLDT 


MEASUKKKitSjTS 

FUM  HO.  60792 


BEAD  BY 


pi  w  jc 


TYPED  BY 


mTR  10/29/58 
REMARKS: 


DATE 


FIREBALL  CALCULATIONS 


SHOT 


HUMBOLDT 


FILM  NO. 


60792 


DATE 


b 

t 

In  D 

6.00 

.01 

1.79168 

9  86 

39 

2  988  4  4 

12  23 

76 

9  803  84 

1 3  R5 

114  . 

2  628  32 

16  32 

1  51 

2  729  23 

16  ^0 

1  89 

2  803  43 

17  42 

2  27 

2  8  57  68 

1816 

2  64 

2  899  26 

18  90 

3  82 

2Q3918 

19  37 

3  40  • 

2  074  oq 

Int 

4.605  09  - 

.1  59064 

37.7  20 

041 53  - 

6 861 80 

143  69 

.274  4  4  - 

8  9  60  34 

136  49 

130  95 

10  537  76 

•  131 43 

4  1218 

11  792  42 

1  29  Qi 

636  59 

12  899  97 

1  27  90 

819  71 

1  3  880  31 

125  50 

970  70 

1  4  74  4  4.6 

12316 

1  1  05  23 

15  ^59  61 

121  46 

1.  227  81 

1  6  71  5  39 

119  94 

CAMERA  DATA  a  CALCULATIONS 


087Z 

STATION  Nafix3/^) 

TEST  HUMBoiDT 

CALCULATED  fiVvsc' 

EQ.  AP. 

DATE:  f/z  9 /do 

^£JAIMING  POINT) 

HORIZONTAL 

PROJECTION 

CAMERA 

: —  t_ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

m 

m 

:CBh  cos  q  cos  ft  -t-  (He  -  He)  sin  ft 


O' 

0°  Z9  ' 

Hb-  4-oS4  ft 

WOOD 

cos  /3  =  6.  77  996 

Hc=  3  997  ft 

4.  7 oi 

sin  0=  o.  00  844- 

AH*  S7f/=  /7.37m 

)OS&=  2/64.  6m 

AH  sin/3*=  o.J  rn 

R°/A=  \  Z/64-.7  m  | 

L  LENGTH 


V 


IFICATION  FACTOR  (meters/in.) _ 

\ 


TIME  CORRECTION  O.  03  snjec  fr 
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EDGERTON,  GERMESHAUSEN ,  ft  GRIER,  INC. 


DIAMETER  MEAS0HEME55TS 


HUMBOLDT 


FILM  KO. 


60872 


0 

48.  34  0092 

0099 

1 

0128 

0131 

2 

0157 

0161 

3 

0168 

0167 

4 

0182 

0188 

5 

0195 

0201 

6 

0208 

0214 

7 

0222 

0229 

8 

0233 

0237 

9 

0247 

0248 

10 

0257 

0257 

11 

0264 

0267 

12 

0274 

0275 

13 

0277 

0284 

-  -  0293- 

0290 

15 

0173 

0178 

16 

0184 

0184 

17 

0176 

0181 

18 

0182 

0184 

19 

0186 

0189 

20 

0195 

0195 

21 

0198 

0200 

22 

0202 

0201 

23 

0208 

0208 

24 

0213 

0213 

25 

0210 

0208 

26 

0.  0.  F 

0.  0.  F 

27 

0222 

0218 

.28 

0222 

0223 

29 

0221 

0226 

READ  BY 


DATE 


JEC  RCS 
1/29/60 


4.  16 


7.  1 


7.46 


10.  39 


13.  55 


15.  55 


TYPED  BY 


DATE 


0.  03 
0.  09 
0.  16 
0.  22 
0.  28 
0.  34 
0.  41 
0.  47 
0.-53 
0.  59 
0.  66 
0.  72 
0.  78 
0.  84 
0.  91 
0.  97 
1.  03 
1.  10 
1.  16 
1.  22 
1.  28 
1.  34 
1.  41 
1.  47 
1.  53 
1.  60 
1.  72 
1.  78 
1.  85 


REMARKS: 


FIREBALL  CALCULATIONS 


« 


ouot  HUMBOLDT 

_  FILM  NO.  - 

60872 

DATE  - 

D 

*S 

t 

InD 

Int 

♦2* 

4> 

A  1 

.7  3 

1.4  2  5  =  9 

I  cpf  Kg  _ 

'.7  459  99 

1  6,9  10 

?  72 

09 

1  74  3  90 

2*4  07  87  - 

3  816  91 

1  49  85 

7  13 

16 

1  Q64  77 

1  832  =0  - 

4  804  63 

1  48  39 

7  46 

72 

?  009  54 

1514  13- 

5  4  57  0  6 

1  3  6  70 

9  14 

78 

2  096  83 

1  273  02  - 

6  009  69 

1  35  4  4 

9  90 

34 

?  174  82 

1  078  77  - 

6  49  =  76 

1  35  48 

9  4  1 

41 

2  74  1  81 

891  52  - 

7  000  45 

1  3  4  41 

0  oi 

47 

?P  O’7  4  9 

75403- 

7  =93  41 

1  34  03 

1  0  7Q 

c3 

2  •=;40  33 

63  4  90  - 

7  7  57  20 

133  93 

1  OP'' 

c9 

7  784  10 

527  70  - 

3  097  07 

133  99 

1119 

66 

7  4  1  4  04 

4  1  5  79  - 

0  4  68  4  5 

132  13 

1 1  73 

72 

746703 

378  54  - 

8  768  51 

1  33  77 

1  2  1  4 

78 

749645 

2  4  8  A  4  - 

0  053  °9 

1  34  03 

1  p  -  7  ■ 

c4 

7  *1  ^  73 

1  74  79  - 

0  "I26  57 

1  30  63 

12^6 

°1 

7  O30  42 

04  74  - 

963003 

1  31  46 

1  2  °8 

°7 

2  ^68  40 ■ 

30  46  - 

0  878  86 

13139 

1  ^  85 

1  03 

7  791  =3 

79  76 

10118 96 

1  31  03 

1  **  10 

1  10 

2  777  61 

95  24 

10  388  31 

12  6  10 

13-5 

1  1  6 

7  606  41 

1  48  34 

10  611 33 

127  6  3 

1  5  77 

1  22 

7  67?  52 

1  98  79 

10  827  66 

127  17 

14  83 

1  78 

7  665  89 

246  83 

11  03774 

130  78 

14  83 

1  84 

•  7  662  41 

792  63 

11 24200 

17746 

1  4  74 

1^1 

2  69063 

343  63 

11  473  43 

1  28  47 

lcll 

*  147 

7  715  43 

335  32 

11  666  4  2 

1  29  51 

1  5  50 

1  *3 

2  747  35 

4  2=  34 

11  8  5  4  66 

131  59 

15^5 

1  60 

2  74  4  14 

47008 

12  068  72 

128  84 

16.74 

1  72 

2  787  55 

54238 

12  4  22  8.8 

130  72 

16  48 

1  73 

2  802  22 

576  66 

12  59.4  58 

130  85 

16  53/ 

1  c5 

7  305  ?5 

6 1  5  71 

12  790  11 

1  79  74 
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APPENDIX  A 

HARDTACK  PHASE  U,  HUMBOLDT 
PHOTOGRAPHIC  EXAMPLES 
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Camera;  Rapatronic- 30 

Station:  3-357 


Time: 


0.05  msec 


■  ¥i 
im  W!  <* 
-  iiSSEv 


■  - 

\  -  - 


Bifit 


Camera; 

E-l 

Station: 

3-357 

Time: 

0.  48 
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Camera:  E-ll 

Station:  3-358  (White  Truck  No.  2) 
Time;  0.  76  msec 


-39- 


Rapatrunic  R- 

3-357 

0.99  msec 


34 


Camera-. 

Station; 

Time; 
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Camera:  E-  1 
Station:  3-357 
Time;  1.  63  msec 


-41- 


mm 


Camera;  E-5 
Station:  3-358 
Time;  2.  94  msec 


-42- 


Can  era;  R-4 
Station:  3-358 
Time:  3.  15  msec 
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Distribution 

Copies  to: 
1 
1 
1 
1 
1 
1 
1 
1 


Dr.  G.  W.  Johnson,  Test  Director 

Dr.  H.  B.  Keller,  LRL  Test  Group  Director 

Dr.  W.  E.  Ogle,  LASL  Test  Group  Director 

Dr.  L.  S.  Wouters,  LRL 

Dr.  J.  F.  Mullaney,  Group  J- 10 

D.  W.  King,  ALO 

EG&G,  Boston 

EG&.G,  Las  Vegas 
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EDGERTON,  GERMESHAUSEN  &  GRIER,  INC. 

Boston,  Massachusetts  •  Las  Vegas,  Nevada 
Santa  Barbara,  California 


